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4Ab s tr a c t
B a c k gr o u n d:  The  co m m o n  sym p to m s  of  m ul tiple  scle ro sis  a r e  fa tigu e ,
d e p r e s sion,  cog ni tive  dysfunc tion,  p ain  a n d  s exu al  dysfu nc tion,  w hich
influe nc e  t h e  h e al t h-r el a t e d  q u ali ty of life  of t h e  p a ti e n t s.
Obj e c t iv e:  We  ai m e d  to  d e t e r min e  t h e  co r r el a tions  b e t w e e n  t h e  h e al th-
r el a t e d  q u ali ty  of  life,  t h e  level  of  di s a bili ty,  fa tigu e  a n d  d e p r e s sion  in
gla ti r a m e r  a c e t a t e-t r e a t e d  p a ti e n t s  wi th  m ul tiple  scle ro sis  in  H u n g a ry. 
M e t h o d s:  The  H u n g a ri a n  ve r sions  of t h e  M ul tiple  Scle ro sis  Qu ali ty of Life-5 4,
Fa tigu e  Im p a c t  Sc ale  a n d  Beck  De p r e ssion  Inve n to ry  q u e s tionn ai r e s  w e r e
co m ple t e d  by  4 2 8  r el a p sin g-r e mi t ting  m ul tiple  scle ro sis  p a ti e n t s  t r e a t e d  wi th
gla ti r a m e r  a c e t a t e  fro m  1 9  H u n g a ri a n  c e n t e r s.  
R e s u l t s:  The  p r ev ale nc e  of  fa tigu e  w a s  foun d  to  b e  6 2.4%.  The  p r evale nc e  of
d e p r e s sion  w a s  low e r  (13.4%)  t h a n  t h a t  d e s c rib e d  in  p r evious  s t u die s  (36-
5 4 %)  a m o n g  p a ti e n t s  wi th  m ul tiple  scle rosis.  Significa n t  diffe r e nc e s  in  t h e
h e al t h-r el a t e d  q u ali ty  of  life  w e r e  foun d  b e t w e e n  fa tigu e d  a n d  no n-fa tigu e d
p a ti e n t s .  The  level  of  dis a bili ty,  fa tigu e ,  d e p r e s sion  a n d  t h e  d u r a tion  of  t h e
dis e a s e  co r r el a t e d  significa n tly  wi t h  t h e  q u ali ty  of  life.  H o w ever,  line a r
r e g r e s sion  a n alysis  indica t e d  t h a t  t h e  q u ali ty of life  w a s  p r e dic t e d  by  t h e  level
of  dis a bili ty,  d e p r e s sion,  soci al  a n d  cog ni tive  fa tigu e ,  b u t  no t  by  p hysical
fa tig u e .  
Co n c l u s i o n s:  Dec r e a sing  t h e  di se a s e  a c tivity  in  m ul tiple  scle ro sis  wi t h
im m u no mo d ula to ry  t h e r a py,  tog e t h e r  wi th  imp rove m e n t s  of  t h e  di a g nos tics
a n d  t r e a t m e n t  of t h e  a c co m p a nying  d e p r e s sion  a n d  fa tigu e  a r e  of high  p rio ri ty
to  imp rove  t h e  h e al th-r el a t e d  q u ali ty of life  of p a tie n t s  wi t h  m ul tiple  scl e ro sis .
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K eyw or d s:  M ul tiple  scle rosis;  Fa tigu e;  De p r e s sion;  H e al t h-r el a t e d  q u ali ty  of
life; Im m u no mo d ula to ry t h e r a py.
H i g h l i g h t s:
• The  p r ev ale nc e  of  fa tigu e  a n d  d e p r e s sion  w a s  foun d  to  b e  6 2.4%  a n d
1 3.4%, r e s p e c tively.
• Significa n t  diffe r e nc e s  in  t h e  q u ali ty of life  w e r e  foun d  b e t w e e n  fa tigu e d
a n d  no n-fa tigu e d  p a tie n t s .
• The  q u ali ty  of  life  w a s  p r e dic t e d  by  EDSS,  d e p r e s sion,  social  a n d
cog ni tive  fa tigu e.
71 .  In tr o d u c t i o n
M ultiple  s cle rosis  (MS)  is  a  c h ro nic  di se a s e ,  w hich,  via  i ts  va rious
sy m p to m s,  imp ai r s  t h e  p a ti e n t s’  a bili ty  to  m ove  a n d  wo rk,  a s  w ell  a s  t h ei r
level  of  w ell-b ein g.  Althou g h  t h e  Exp a n d e d  Disa bility  S t a t u s  Sc ale  (EDSS)  is
g e n e r ally  u s e d  to  d e t e r min e  t h e  level  of  dis a bili ty  of  p a tie n t s  wi th  m ul tiple
scle rosis,  s eve r al  a s p e c t s  of  m ul tiple  scle rosis  a r e  no t  m e a s u r a ble  wi th  t his
sc al e  (Kur tzke,  1 9 8 3).  In  r e c e n t  ye a r s ,  m e a s u r e m e n t  of  t h e  h e al th-r el a t e d
q u ali ty  of  life  (HRQoL)  b e c a m e  a  u s eful  tool  to  a s s e s s  t h e  b u r d e n  of  MS.
HRQoL is  a  m ul tidim e n sion al  p a r a m e t e r  w hich  r el a t e s  to  p hysic al,  m e n t al  a n d
social  h e al t h ,  a n d  w hich  is  e s ti m a t e d  by  u sing  g e n e r al,  co m bin e d  a n d  s p e cific
q u e s tionn ai r e s  (H a d gkis s  e t  a l.,  2 0 1 3).  The  co m m o n  sy m pto m s  of  m ul tiple
scle rosis  a r e  fa tigu e,  d e p r e s sion,  cog ni tive  dysfunc tion,  p ain  a n d  s exu al
dysfunc tion,  w hich  syn e r gi s tically  influe nc e  t h e  h e al t h-r el a t e d  q u ali ty  of  life
(Crayton  e t  al., 2 0 0 4).
Fa tig u e  is  foun d  in  4 0-9 0%  of  p a ti e n t s  wi th  m ul tiple  scle ro sis  (Ler d al  e t
al.,  2 0 0 3),  a n d  fund a m e n t ally  influe nc e s  t h ei r  d aily  ro u tin e.  The  p a tie n t s’
c a p a bility of m oving  is  b e t t e r  d u ring  t h e  m o r ning  ho u r s ,  b u t  t h ey  n e e d  r e s tin g
p e riods  d u ring  long e r  a c tivi ti es.  Fa tigu e  al so  limi t s  t h e  p a t ie n t s’  p e r so n al
in t e r a c tions;  m o r eover,  it  c a n  eve n  le a d  to  losing  t h ei r  jobs.  A p a ti e n t  wi th
m ul tiple  scle rosis  w a s  r e po r t e d,  w ho  p r e s e n t e d  fa tigu e  a s  t h e  only
m a nife s t a tion  of  a n  a c u t e  M S  r el a ps e  (Flac h e n e ck e r  &  M eiss n e r ,  2 0 0 8).
F u t h e r m o r e ,  in a no t h e r  s t u dy, t h e  co r r el a tion  of fa tigu e  a n d  a  cog ni tive  sign  of
MS,  al e r t n e s s,  w a s  confir m e d  (Weing e s-Eve r s  e t  a l.,  2 0 1 0).  Thr e e  for m s  of
fa tig u e  h ave  b e e n  d e sc rib e d:  p hysical,  cog ni tive  a n d  social  fa tig u e  (Baks hi,
8
2 0 0 3;  Vucic e t  al ., 2 0 1 0). 
The  dia g nosis  a n d  t r e a t m e n t  of  d e p r e s sion  a r e  e s s e n ti al  in  m ul tiple
scle rosis  c a s e s .  Pa t t e n  e t  a l.  conclud e d  t h a t  m ajo r  d e p r e s sion  occ u r s  in  1 5.7%
of  individu als  wit h  m ul tiple  scl e rosis,  w hich  m e a n s  a  2.3  t im e s  high e r  r i sk
t h a n  in t h e  no r m al  pop ula tion  (Pa t t e n  e t  al ., 2 0 0 3). A s u rvey by Zie m s s e n  e t  al.
s u g g e s t e d  t h a t  m ajor  d e p r e s sion  m ay  occ u r  in  a p p roxim a t ely  5 0%  of  p a ti e n t s
wi th  m ul tiple  scle ro sis  (Zie m s s e n,  2 0 0 9).  Only  a  s m all  p ro po r tion  of  p a ti e n t s
wi th  m ul tiple  scle ro sis  r ec eive  effec tive  t r e a t m e n t  for  t h ei r  d e p r e s sion,  a n d
t his  si t u a tion,  b e sid es  p u t tin g  t h ei r  u nin t e r r u p t e d
 im m u no mo d ula to ry  t h e r a py  a t  r i sk,  c a n  le a d  to  m o r e  s eve r e  fa tigu e,  wi th  a
r e s ul ting  n e g a tive  influe nc e  on  t h ei r  h e al t h-r el a t e d  q u ali ty  of  life  (S a dovnick
e t  al ., 1 9 9 6).
Amon g  t h e  va rious  m o d e s  of im m u no m o d ula to ry  t h e r a py, t h e  in t e rfe ron s
c a n  c a u s e  flu-like  sy m pto m s  a n d  fever,  w hich  c a n  lea d  to  s eco n d a ry  fa tigu e
(Plosker,  2 0 1 1).  Sle e p  diso r d e r s  c a n  al so  c a u s e  s eco n d a ry  fa tigu e .  S t u dies
s how e d  t h a t  sl ee p  m e dical t h e r a py  m ay  imp rove  M S  r el a t e d  fa tigu e  (Vea u t hi e r
e t  al.,  2 0 1 3;  Veau t hie r  &  Paul,  2 0 1 4).  F u r t h e r m o r e ,  on e  of t h e  a dve r s e  eve n t s
of  in t e rfe ron  b e t a  t r e a t m e n t  is  d e p r e s sion.  I t  w a s  s u g g e s t e d  t h a t  in t e rfe ron
b e t a  induc es  s econ d a ry  d e p r e s sion  d u e  to  inhibi tion  of  s e ro tonin  p ro d uc tion,
how ever,  long-t e r m  s t u die s  did  no t  p rove  t his  hypo t h e sis  (Loftis  &  H a u s er,
2 0 0 4;  Re d e r  e t  a l.,  2 0 1 4).  For  ou r  s t u dy,  w e  s el ec t e d  a  g ro u p  of  gl a ti r a m e r
a c e t a t e-t r e a t e d  p a ti en t s  wit h  m ul tiple  scle ro sis,  since  t h e  a dve r s e  eve n t s  of
gl a ti r a m e r  a c e t a t e  (de p r e s sion,  flu-like  sym p to m s,  feve r)  a r e  les s  co m m o n
t h a n  t hos e  of in t e rfe ro n  b e t a .
The  ai m  of  ou r  s t u dy  w a s  to  d e t e r min e  t h e  p r evale nc e  of  fa tigu e  a n d
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d e p r e s sion  in  gl a ti r a m e r  a c e t a t e-t r e a t e d  p a tie n t s  wi t h  m ul tiple  scle ro sis.
Sinc e  w e  exp e c t e d  t h a t  fa tigu e  n e g a tively influe nc e s  t h e  h e al t h-r el a t e d  q u ali ty
of life,  w e  co m p a r e d  t hi s  p a r a m e t e r  in  fa tigu e d  a n d  no n-fa tig u e d  p a ti e n t s .  We
a n alyze d  t h e  co r r ela tion  of  fa tigu e ,  d e p r e s sion,  clinic al  di s a bili ty  a n d  t h e
dis e a s e  d u r a tion  wi th  t h e  h e al t h-r ela t e d  q u ali ty of life. 
2 .  M e t h o d s
2 . 1 .  P ar t i c i p a n t s
Dat a  on  4 2 8  r el a psin g-r e mit ting  p a tie n t s  wi th  m ul tiple  scle rosis  t r e a t e d
wi th  gl a ti r a m e r  a c e t a t e  w e r e  collec t e d  fro m  1 9  H u n g a ri a n  m ul tiple  s cle rosis
c e n t e r s .  The  r el eva n t  socio-d e m o g r a p hic  a n d  dis e a s e-r el a t e d  d a t a  w e r e
ob t ain e d  fro m  t h e  m ul tiple  scle rosis  r e gis t e r s  a t  t h e  c e n t e r s .  The  di a g nosis
w a s  co nfi r m e d  a cco r ding  to  t h e  2 0 0 5  m o difica tion  of  t h e  M cDon ald  c ri t e ri a
for  r el a psing-r e mi t ting  m ul tiple  s cle rosis  (McDon ald  e t  al .,  2 0 0 1;  Polm a n  e t
al.,  2 0 0 5).  Pa tie n t s  w e r e  includ e d  in  t h e  s t u dy  a cco r ding  to  t h e  following
inclusion  c ri t e ri a :  t h e  p a ti e n t s  h a d  a  r el a p sin g-r e mi t ting  for m  of  m ul tiple
scle rosis,  gl a ti r a m e r  a c e t a t e  t r e a t m e n t  p e r iod  w a s  long e r  t h a n  on e  year,  t h e
p a ti e n t s  w e r e  in  r e mission  for  a t  le a s t  3 0  d ays,  t h e  p a ti e n t s  w e r e  off  s t e roid
t h e r a py  for  m o r e  t h a n  3 0  d ays,  t h e  p a tie n t s  h a d  a n  EDSS  s co r e  b e t w e e n  ze ro
a n d  5.5,  a n d  t h e  p a ti e n t s  w e r e  m o r e  t h a n  1 8  ye a r s  old. 
2 . 2 .  Et h i c s
The  p e r son al  d a t a  on  t h e  p a ti e n t s  w e r e  s u bjec t  to  s t r ic t  confide n ti ali ty.
All  p a r ticip a n t s  r e c eive d  a p p ro p ri a t e  info r m a tion  a bo u t  t h e  s t u dy  bo t h  in
1 0
w ri t t e n  for m  a n d  o r ally.  They  g ave  t h ei r  w ri t t e n  cons e n t  to  s t a ti s tical
ev alu a tion  of  t h ei r  a n s w e r s.  The  s t u dy  w a s  a p p rove d  by  t h e  Scie nc e  a n d
Res e a rc h-e t hics  Co m mit t e e  of t h e  M e dical  S cie nc e  Cou ncil  in  H u n g a ry  (346 2-
0/20 1 0-1 0 1 8EKU  (197/PI/10))  a n d  w a s  in  full  a c co r d  wit h  t h e  Decla r a tion  of
H elsinki.  The  s a m e,  e t hic ally  a p p rove d  info r m a tion  s h e e t  a n d  co ns e n t  for m
w e r e  given  to  t h e  p a r ticip a ting  p a tie n t s  a t  e ac h  c e n t er.
2 . 3  M e a s ur e s
The  m os t  fr e q u e n tly  u tilize d  q u e s tion n ai r e  in  m ul tiple  scle rosis  to
m e a s u r e  q u ali ty  of  life  is  t h e  M ultiple  Scl e ro sis  Qu ali ty  of  Life  Qu es tionn ai r e
(MSQoL-5 4),  w hic h  is  a  co m bin e d  q u e s tion n ai r e ,  d evelop e d  for  E n glish-
s p e a king  p a ti e n t s .  I t  con t ain s  g e n e r al  q u e s tions  r e g a r din g  t h e  q u ali ty  of  life
(Sho r t  For m-3 6)  a n d  1 8  s p e cific  q u e s tions  for  p a ti e n t s  wi th  m ul tiple  scle rosis
(Vickr ey  e t  al .,  1 9 9 5).  The  M SQoL-5 4  e n a ble s  t h e  co m p a rison  of t h e  q u ali ty  of
life  of  p a t ie n t s  wi th  m ul tiple  scle rosis  wi th  t h a t  of  t h e  g e n e r al  pop ula tion  a n d
wi th  t h a t  of  p a tie n t s  wi th  o th e r  dis e a s e s.  The  to t al  of  5 4  q u e s tions  c a n  b e
divide d  in to  1 4  g ro u ps:  P hysic al  h e al t h ,  Role  limi t a tions  d u e  to  p hysical
p ro ble m s,  Role  limi t a tions  d u e  to  e m o tion al  p ro ble m s,  Pain,  E motion al  w ell-
b ein g,  E n e r gy, H e al t h  p e r c e p tions,  Social  func tion,  Cog ni tive  func tion,  H e al t h
dis t r e s s ,  Ove r all  q u ali ty  of  life,  S exu al  func tion,  S a tisfac tion  wi th  s exu al
func tion  a n d  Ch a n g e  in  h e al t h.  The  M SQoL-5 4  w as  valida t e d  for  t h e
H u n g a ri a n  lan g u a g e  (F üvesi  e t  a l.,  2 0 0 8) ,  a n d  t h e  fi r s t  s u rvey  wi th  t hi s
q u e s tionn ai r e  w a s  p e rfo r m e d  in  H u n g a ry  in  2 0 1 0  (Füvesi  e t  al .,  2 0 1 0).  Apa r t
fro m  d e t e r minin g  t h e  h e al th-r el a t e d  q u ali ty  of  life  of  m ul tiple  scle rosis
p a ti e n t s ,  t h e  s u rvey  d e m o n s t r a t e d  t h a t  6 2%  of  t h e  p a ti e n t s  h a d  a t  le a s t  on e
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conco mit a n t  di se a s e.  De p r e s sion  w a s  foun d  in  2 0.3%  of  t h e  p a ti e n t s  wi th
m ul tiple  scle ro sis. 
The  p a t ho p hysiology  of  fa tigu e  is  no t  w ell  u n d e r s tood,  a n d  t h e  objec tive
c h a r a c t e riza tion  of  fa tigu e  is  difficul t .  Rec e n tly,  it  w a s  s how n  t h a t  fa tigu e  is
a s socia t e d  wi t h  t h e  al t e r a t ions  of  b a s al  g a n glia  func tion al  con n e c tivity  a n d
wi th  al t e r e d  p a r a m e t e r s  of  s acc a d e  like  ocula r  m o to r  m ove m e n t s ,  t h e r efo r e
t e s ting  t h e s e  m ay  lea d  to  a  b e t t e r  q u a n tifica tion  of fa tigu e  (Finke  e t  al.,  2 0 1 2;
Fink e  e t  al .,  2 0 1 5).  Ho w ever,  q u e s tion n ai r e s  a r e  wid ely  u s e d  for  t his  p u r pos e .
Althou g h  t h ey  a r e  so m e w h a t  s u bjec tive,  t h ey  yield  u s eful  info r m a tion  a bo u t
t h e  p a ti e n t s '  eve ryd ay  life.  The  m os t  fr e q u e n tly  u s e d  q u e s tionn ai r e s  a r e  t h e
Fa tigu e  S eve ri ty  Sc al e  (FSS)  (Kru p p  e t  al.,  1 9 8 9),  t h e  Fa tigu e  Im p a c t  Sc ale
(FIS)  (Fisk  e t  a l.,  1 9 9 4),  a n d  t h e  Mo dified  Fa tigu e  Im p ac t  Sc ale  (MFIS)
(Achiron  e t  al.,  2 0 1 5).  While  t h e  F S S  is  on e-di m e n sion al,  m e a s u ring  only
p hysical  fa tigu e,  t h e  FIS  a n d  M FIS  a s s e s s  all  t h r e e  a s p e c t s  of  fa tigu e .  The
co m ple t e d  FIS  q u e s tion n ai r e  con t ains  4 0  s t a t e m e n t s,  t h e  M FIS  is  a  2 1-it e m
sc ale,  e a c h  wi th  a  sco r e  r a n ging  fro m  0  to  4  poin t s,  giving  infor m a tion  on  t h e
las t  4  w e eks.  The  H u n g a ri a n  ve r sion  of  t h e  FIS  w a s  valid a t e d  in  2 0 1 1
(Losonczi e t  al ., 2 0 1 1).
The  Beck  De p r e s sion  Inven to ry  -  Fi r s t  E dition  (BDI-I.)  p rovide s  2 1
g ro u p e d  a s s e r tions  on  ho w  t h e  p a tie n t  h a s  b e e n  feeling  in  t h e  las t  w e ek.  E ac h
q u e s tion  h a s  a  s e t  of  a t  le a s t  fou r  possible  a n s w e r s .  With  a  to t al  s co r e  a bove
2 1  poin t s,  t h e  p a ti e n t  is r e g a r d e d  to  h ave  d e p r e s sion  (Beck e t  al., 1 9 6 1).
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2 . 4 .  S t a t i s t i c a l  a n a ly s i s  
St a ti s tic al  a n alysis  w a s  c a r rie d  ou t  wi th  t h e  S t a ti s tical  Pack a g e  for
Social  Scie nc e s  (SPSS  1 9.0,  SPSS  Inc.,  h t t p://www.sps s.co m );  t h e  level  of
significa nc e  w a s  p r e d efine d  a t  p  <  0.0 5.  For  d e t e r min a tion  of  t h e  p r evale nc e
of fa tigu e  a n d  d e p r e s sion,  w e  u s e d  fre q u e ncy a n alysis. Cor r el a tion  coefficien t s
a n d  p a r ti al  co r r el a tion  co efficien t s  w e r e  a p plied  to  a s s e s s  t h e  influe nc e  of t h e
EDSS  sco r e ,  d e p r e s sion,  fa tigu e  a n d  t h e  dis e a s e  d u r a tion  on  t h e  q u ali ty of life.
The  p r e dic to r s  of t h e  q u ali ty  of life  w e r e  d e t e r min e d  by  line a r  r e g r e s sion.  The
d a t a  on  t h e  fa tigu e d  a n d  t h e  no n-fa tigu e d  p a tie n t s  w e r e  co m p a r e d  wi th  t h e
ind e p e n d e n t  s a m ples  t-t e s t .  Ou r  s t u dy  is  a n  explo r a to ry  pilo t  s t u dy,  so  no
co r r ec tion  for  m ul tiple  co m p a risons  w a s  m a d e .
3 .  R e s u l t s
3 . 1 .  D e m o g r a p h i c  a n d  c l i n i c a l  m e a s u r e s
The  av e r a g e  a g e  of t h e  p a ti e n t s  w a s  4 3.6  ye a r s  (95% confide nc e  in t e rval
[CI] 4 2.6–44.6),  t h e  m ale  to  fem ale  r a tio  w a s  1:2.8,  t h e  m e a n  di s e a s e  d u r a tion
of m ul tiple  scle ro sis  fro m  d a t e  of di a g nosis  w a s  1 1.2  yea r s  (95% CI 1 0.6–11.9),
t h e  m e a n  d u r a tion  of gl a ti r a m e r  a c e t a t e  t r e a t m e n t  w a s  6.6  ye a r s  (95%  CI 6.2–
6.9)  a n d  t h e  m e dia n  EDSS  sco r e  w a s  2.0  (95%  CI  2.2–2.5).  The  p e r c e n t a g e  of
t h e  m a r ri e d  r e s po n d e n t s  w a s  6 0.7%,  a n d  8 3.8%  h a d  on e  o r  t wo  c hild r e n.
Aroun d  6 6%  h a d  p a r ticipa t e d  s ucc e s sfully  in  s eco n d a ry  e d uc a tion,  a n d  a bo u t
3 3 %  h a d  do n e  so  in  hig h e r-level e d u c a tion.  The  dis t rib u tion  of p a tie n t s  a m o n g
t h e  m ul tiple  scl e ro sis  c e n t e r s  is s how n  in Table  I. 
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3 . 2 .  M a i n  o u t c o m e  m e a s ur e s
As conc e r n s  t h e  r e s po ns es  to  t h e  M SQoL-5 4,  FIS  a n d  BDI q u e s tion n ai r e s
by  t h e  4 2 8  gl a ti r a m e r  a c e t a t e-t r e a t e d  r el a psing-r e mi t ting  p a tie n t s  wi t h
m ul tiple  scle rosis  in  t his  m ul tice n t r e  s t u dy, 4 0 2  a n d  3 8 1  p a tie n t s  a n s w e r e d  all
q u e s tions  in  t h e  FIS  a n d  BDI  q u e s tionn ai r e s,  r e s p e c tively.  In  e a c h  q u e s tion
g ro u p  of  t h e  M SQoL-5 4,  a n  ave r a g e  of  6 0  of  t h e  q u e s tion n ai r e s  could  no t  b e
ev alu a t e d  b e c a u s e  of  missing  d a t a .  An  exc e p tion  w a s  t h e  q u e s tion  g ro u p
r el a ting  to  t h e  s exu al  func tion  a n d  t h e  s a tisfac tion  wi t h  t h e  s exu al  func tion,
w hich  w e r e  inco m ple t e  in m o r e  t h a n  8 0  c a s e s .   
The  FIS  sco r e s  indica t e d  t h a t  t h e  p r evale nc e  of  fa tigu e  w a s  6 2.4%  (251
of 4 0 2  p a tie n t s).  The  p r ev ale nc e  of d e p r e s sion  w a s  1 3.4% (51  of 3 8 1  p a ti e n t s).
Among  t h e  2 7 8  p a ti en t s  w ho  filled  in  bo t h  q u e s tion n ai r e s  co m ple t ely,  no  on e
h a d  d e p r e s sion  wi tho u t  fa tigu e .  H ow ever,  3 5  of  t h e  1 6 8  fa tigu e d  p a ti e n t s  al so
h a d  d e p r e s sion  (20.8%).  N o n-fa tigu e d  p a ti e n t s  a s s e s s e d  t h ei r  h e al th-r ela t e d
q u ali ty  of  life  significa n tly  high e r  t h a n  p a ti en t s  wi t h  fa tigu e  in  all  q u e s tion
g ro u p s  of t h e  M SQoL-5 4  q u e s tion n ai r e  (Table  II). 
By  m e a n s  of  co r r ela tion  a n alysis,  w e  exa min e d  t h e  co r r el a tion  of  t h e
EDSS  sco r e ,  d e p r e s sion,  t h e  t h r e e  di m e n sions  of  fa tigu e  a n d  t h e  dis e a s e
d u r a tion  wi th  t h e  h e al th-r el a t e d  q u ali ty  of  life,  a s  exa min e d  wi th  t h e  M SQoL-
5 4.  Dep r e ssion  a n d  t h e  t h r e e  di m e n sions  of  fa tigu e  influe nc e d  all  t h e
s u b sc al e s  of t h e  M SQoL-5 4  q u e s tions  significa n tly n e g a tively. The  EDSS  s co r e
co r r el a t e d  sig nifica n tly  n e g a tively  wi th  all  a s p ec t s  of  t h e  M SQoL-5 4,  exc e p t
for  t h e  cog ni tive  func tion  sc al e.  The  di s e a s e  d u r a tion  h a d  a  significa n t
n e g a tive  co r r el a tion  wit h  t h e  q u ality  of  life,  wi t h  t h e  exc e p tion  of  t h e  m e n t al
h e al t h,  t h e  cog ni tive  func tion  a n d  t h e  s a tisfac tion  wi th  t h e  s exu al  func tion
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(Table  III). 
Reg r e s sion  a n alysis  r ev e al ed  t h a t  t h e  ove r all  q u ali ty  of  life  w a s
significa n tly p r e dic t e d  by  t h e  EDSS sco r e ,  d e p r e s sion  a n d  soci al fa tigu e  (Table
IV).  Whe n  t h e  p a ti e n t s  w e r e  g ro u p e d  on  t h e  b a sis  of  t h e  p r e s e n c e  of
d e p r e s sion,  i t  e m e r g e d  t h a t  in  p a tie n t s  wi t h  d e p r e s sion,  social fa tigu e  w a s  t h e
only  fac to r  t h a t  p r e dic t e d  t h e  q u ality  of  life  (Table  V).  At  q u e s tion  5 4  of  t h e
M SQoL-5 4 , t h e  p a ti e n t s  ve r b ally  ev alu a t e  t h ei r  q u ali ty  of  life  ( t e r rible  (1)  -
u n h a p py  (2) -  m o s tly  g r u m ble r  (3)  -mixe d  (4) -  m os tly  s a tisfied  (5)  -  s a tisfied
(6) -  h a p py  (7)).  Reg r e s sion  a n alysis  s ho w e d  t h a t  t h e  ve r b al  ch a r ac t e riza tion
of  t h e  q u ali ty  of  life  w a s  p r e dic t e d  by  t h e  EDSS  sco r e ,  d e p r e s sion,  social  a n d
cog ni tive  fa tigu e  (R 2= 0 . 3 8 9,  p < 0 .0 5).  As  conc e r n s  t h e  cog ni tive  a n d  t h e
s exu al  q u ali ty  of  life,  w e  foun d  significa n t  effec t s  of  d e p r e s sion  a n d  cog ni tive
fa tig u e  (Tables  VI, VII).
4 .  D i s c u s s i o n
The  s t a n d a r dize d  p r ev ale nc e  of  m ul tiple  scl e rosis  in  Cson g r á d  Cou n ty,
H u n g a ry  is  8 3 .7/10 0,00 0,  6 9%  of  t h e  p a tie n t s  s how  t h e  r el a p sing-r e mi t ting
clinic al  for m  (Zsí ros  e t  a l.,  2 0 1 4),  a n d  7 8%  of  t h e  r el a psing-r e mi t ting  p a tie n t s
is  t r e a t e d  wi th  im m u no mo d ula to ry  t h e r a py. The  4 2 8  p a tie n t s  ex a min e d  in  ou r
s t u dy  r e p r e s e n t  al mos t  1 0%  of  t h e  H u n g a ri a n  M S  p a tie n t s  t r e a t e d  wi th
im m u no mo d ula to ry t h e r a py, a n d  m o r e  t h a n  5 0%  of t h e  H u n g a ri a n  M S  p a tie n t s
t r e a t e d  wi th  gl a ti r a m e r  a c e t a t e .   
In  t his  m ul tic e n t r e ,  c ross-s ec tion al  s t u dy  of  H u n g a ria n,  r el a p sin g-
r e mi t ting  m ul tiple  scle ro sis  p a t ie n t s  t r e a t e d  wi t h  gla ti r a m e r  a c e t a t e ,  w e  foun d
a  consid e r a ble  p r ev ale nc e  of  fa tig u e  a n d  d e p r e s sion.  We  also  s ho w e d  t h a t
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t h e s e  fac to r s  significa n tly con t rib u t e  to  t h e  h e al th-r el a t e d  q u ali ty of life  of ou r
p a ti e n t s .  The  6 2.4%  p r ev ale nc e  of  fa tigu e  af t e r  a  m e a n  di se a s e  d u r a tion  of
1 1.23  ye a r s  is  in  line  wi th  t h e  lit e r a t u r e  d a t a  (Le r d al  e t  a l.,  2 0 0 3).  M a ny
int e r n a tion al  s t u dies  foun d  t h a t  gl a ti r a m e r  a c e t a t e  t h e r a py  m ay  imp rove
fa tig u e  (Jong e n  e t  al., 2 0 1 0;  Jong e n  e t  al ., 2 0 1 4;  M e tz  e t  al ., 2 0 0 4;  Zie ms s e n  e t
al.,  2 0 0 8). 
In  p r evious  s t u die s,  t h e  p r ev alenc e  of  d e p r e s sion  a m o n g  p a ti e n t s  wi th
m ul tiple  scle ro sis  w a s  foun d  to  b e  3 6-5 4%  (Zie m ss e n,  2 0 0 9).  S u r p risingly,  in
ou r  s t u dy, t h e  p r ev alenc e  w a s  significa n tly  low e r  (13.4%).  The  ri sk  fac to r s  for
d e p r e s sion  in  m ul tiple  scle rosis  includ e  t h e  fe m ale  g e n d er,  a n  a g e  u n d e r  3 5
ye a r s ,  a  fa mily  his to ry  of  m ajo r  d e p r e s sion  a n d  s t r e s s  (Pa t t e n  e t  a l.,  2 0 0 0).
Chw as ti ak  e t  a l.  r e po r t e d  t h a t  d e p r e s sion  co r r el a t e d  wi t h  a  low e r  level  of
e d uc a tion,  a  youn g e r  a g e  a n d  t h e  a b s e n c e  of  soci al  s u p po r t ,  w hile  a  s u rvey  in
S a r aj evo,  Bosnia  a n d  H e rz e govin a  indic a t e d  t h a t  d e p r e s sion  is  m o r e  fre q u e n t
a m o n g  you n g e r  a n d  mid dle-a g e d  p a ti en t s  wi th  a  high e r  e d uc a tion al  level  a n d
a n  u n m a r ri e d  s t a t u s  (Chw a s ti ak  e t  a l.,  2 0 0 2;  Alajbe govic  e t  a l.,  2 0 1 1).  In  t h e
g e n e r al  po p ula tion,  d e p r e s sion  is  1 .7  to  2  t im e s  m o r e  fre q u e n t  in  fe m ale s  t h a n
in  m ale s  (Kessle r  e t  a l.,  1 9 9 3),  how ever,  t h e  a bove-m e n tion e d  s t u die s  did  no t
d e t e c t  t hi s  r a tio in p a ti e n t s  wi th  MS. 
The  low  p r evale nc e  of  d e p r e s sion  in  ou r  s t u dy  m ay  r e s ul t  fro m  t h e
in t e r a c tion  of  a  n u m b e r  of  fac to r s.  The  m ajo ri ty  of  t h e  r e s pon d e n t  p a ti e n t s
w e r e  m a r ri e d  wi th  on e  o r  t wo  c hild r e n .  Ho w ever,  m o s t  of  t h e  p a ti en t s  (abo u t
7 0 %)  d e clin e d  to  a n s w e r  q u e s tions  a bo u t  t h ei r  fa mily  s t a t u s .  The  fre ely
av aila ble  p ho n e  s e rvice  of  m ul tiple  scl e ro sis  n u r s e s  m ay  also  significa n tly
influe nc e  t h e  occ u r r e nc e  of  d e p r e s sion  a m o n g  p a tie n t s .  This  e n s u r e s  s t a bl e
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a n d  w ell-func tioning  m e dic al  s u p po r t  for  p a ti e n t s  wi th  m ul tiple  scle rosis.  The
p a r t icip a n t s  in  t his  s t u dy  h a d  a  r el a tively low m e dia n  EDSS  sco r e ,  indica ting  a
low  level  of p hysic al  dis a bili ty. If in t ro d uc e d  wi thin  a  few  yea r s  af t e r  t h e  ons e t
of  m ul tiple  scle ro sis,  gl a ti r a m e r  a c e t a t e  no t  only  r e d u c e s  t h e  a c tivi ty  of  t h e
dis e a s e ,  b u t  m ay  al so  h av e  a n  a n tide p r e s s a n t  effec t  (Tsai,  2 0 0 7;  Johnso n,
2 0 1 2).  
Ou r  co r r ela tion  a n alysis  al so  d e m o n s t r a t e d  t h a t  d e p r e s sion  sig nifican tly
influe nc e s  t h e  h e al th-r el a t e d  q u ali ty  of  life.  De p r e s sion  h a s  a  s t ro n g  influe nc e
on  all  a s p e c t s  of t h e  q u ali ty  of life,  a n d  it  c a n  al so  m a s k  t h e  effec t s  of fa tigu e,
t h e  EDSS sco r e  o r  t h e  d u r a tion  of t h e  dis e a s e  on  q u ality of life. 
Ou r  r e s ul t s  s u g g e s t  t h a t  it  is  impo r t a n t  to  di a g nos e  d e p r e s sion  a m o n g
m ul tiple  scle ro sis  p a tie n t s ,  sinc e  d e p r e s sion  c a n  wo r s e n  t h ei r  h e al th-r el a t e d
q u ali ty of life,  a n d  it s  p r e s e n c e  c a n  influe nc e  t h e  c hoice  of im m u no mo d ula to ry
t h e r a py.  For  p a ti e n t s  wi th  m ul tiple  scle rosis,  w ho  a r e  s u s c e p tible  to
d e p r e s sion,  gl a ti r a m e r  a c e t a t e  is  to  b e  r eco m m e n d e d  since  d e p r e s sion  m ay
occ u r  a s  a n  a dv e r s e  ev e n t  of in t e rfe ron  b e t a  t h e r a py. 
Dep r e s sion  in  m ul tiple  s cle rosis  is  of te n  no t  w ell-di a g nos e d,  a n d  is  no t
effec tively t r e a t e d  (Ma r ri e  e t  a l.,  2 0 0 9).  The  di a g nosis  is  miss e d  in  a ro u n d  2 3-
3 0 %  of  t h e  c a s e s,  a n d  a ro u n d  2 0-3 6%  of  t h e  p a ti e n t s  a r e  cl aim e d  to  r e c eive
ina d e q u a t e  t r e a t m e n t  of  d e p r e s sion  (McGuig a n,  &  H u tc hinso n,  2 0 0 6).  The
effec tive  t r e a t m e n t  of  d e p r e s sion  is  e s s e n ti al  since ,  if  left  u n t r e a t e d,  i t  m ay
d ec r e a s e  t h e  level  of  p a tie n t  co m plia nc e ,  w hich  m ay  r e s ul t  in  t h e  c e s s a tion  of
im m u no mo d ula to ry t h e r a py. 
According  to  s eve r al  p r evious  s t u die s,  fa tigu e  c a n  d e c r e a s e  t h e  h e al t h-
r el a t e d  q u ali ty  of life  significa n tly  (Be n e dic t  e t  al .,  2 0 0 5;  Jan a r d h a n  &  Baks hi,
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2 0 0 2;  Lob e n t a nz  e t  al .,  2 0 0 4;  Mi tch ell  e t  a l.,  2 0 0 5).  In  t h e s e  s t u die s,  fa tigu e
w a s  ex a min e d  a s  a  on e-di m e n sion al  fac tor.  Ou r  r e s ul t s  a r e  p a r tly
con t r a dic to ry  to  t h e s e  findings ,  w hich  m ay  b e  explain e d  by  ou r  diffe r e n t
a p p ro ac h.  We ex a min e d  t h e  t h r e e  di m e nsions  of  fa tigu e  s e p a r a t ely, a n d  foun d
t h a t  p hysical  fa tigu e  do e s  no t  p r e dic t  t h e  q u ality  of  life  of  m ul tiple  scl e ro sis
p a ti e n t s .  Social  a n d  cog ni tive  fa tigu e ,  ho w ever,  exe r t s  significa n tly  n e g a tive
effec t s  on  t h e  h e al th-r el a t e d  q u ali ty  of life.  We c a n no t  m e a s u r e  t h e s e  wi th  t h e
EDSS,  a n d  it  is  no t  s u r e  t h a t  t h e  p a tie n t s  a r e  willing  to  t alk  a bo u t  t h ei r  social
difficul ti es  o r  a bo u t  t h ei r  ina bili ty to  le a d  a  social life  d u e  to  m ul tiple  scl e rosis.
We  h ave  to  consid e r  a n d  s t rive  to  d e c r e a s e  t h e  level  of  soci al  fa tigu e ,  a n d
t h e r e by r ais e  t h e  p a ti e n t s’ q u ali ty of life  p e r c e p tibly. 
In  t h e  p a s t  d e c a d e,  va rious  s u rveys  h av e  e m p h a size d  t h e  impo r t a nc e  of
d e p r e s sion  a n d  fa tigu e  in  m ul tiple  scl e ro sis,  s howing  t h a t  t h e s e  p a r a m e t e r s,
tog e t h e r  wi t h  t h e  EDSS  sco r e  a n d  t h e  dis e a s e  d u r a tion,  significa n tly influe nc e
t h e  h e al th-r ela t e d  q u ality  of  life  of  p a ti e n t s  wit h  m ul tiple  s cle rosis  (Mille r  e t
al.,  2 0 0 3;  Pi t tion-Vouyovitch  e t  al.,  2 0 0 6). Rec e n t  s t u dies  in  Ir a n  a n d  Polan d  on
t h e  influe nc e  of  fa tigu e  a n d  d e p r e s sion  on  t h e  h e al t h-r el a t e d  q u ali ty  of  life  in
m ul tiple  scle rosis  yielde d  d a t a  t h a t  a r e  in  line  wi th  ou r  r e s ul t s  (Kar g a rf a r d  e t
al.,  2 0 1 2;  Pap uc,  & S t el m a si ak,  2 0 1 2). 
5 .  Co n c l u s i o n s
Ou r  s t u dy  d r a w s  a t t e n tion  to  t h e  impor t a nc e  of e s ti m a tion  a n d  follow-u p
of  bo t h  soci al  a n d  cog ni tive  fa tigu e  a n d  d e p r e s sion  in  m ul tiple  scle rosis.
Beside s  t h e  d e t e r min a tion  of t h e  EDSS  sco r e ,  i t  is  n ec es s a ry  to  consid e r  t h e s e
sy m p to m s  a s  p a r a m e t e r s ,  w hic h  influe nc e  t h e  h e al th-r el a t e d  q u ali ty  of  life.
1 8
Their  t r e a t m e n t  a d d s  fu r t h e r  value s  to  im m u no mo d ula to ry  t h e r a py, a n d  h e nc e
p rovide s  a  b e t t e r  life  for  p a ti e n t s  wi th  m ul tiple  s cle ro sis.  
Co m p e t i n g  i n t er e s t s
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bo r d e r  Co-op e r a tion  P ro g r a m m e  (Projec t  ID:  H U SRB/100 2/21 4/08 2).  S p ecial
t h a nks  a r e  d u e  to  Vikto r  H o n ti  for  c ri tic al  r e a ding  of  t h e  m a n u s c rip t  a n d
s u g g e s tions  a n d  David  Dur h a m  for  t h e  ling uis tic  co r r e c tion.  We a r e  g r a t eful to
all ou r  p a tie n t s  for  t h ei r  p a r ticipa tion  in t h e  s t u dy.
H u n g a ri a n  M ultiple  S cle ro sis  S t u dy  Grou p : Éva  Lan g a n e,  M a r gi t  Török  (Dep t .
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H u n g a ry);  Judit  M a tolcsi,  Ged eo n n é  Jaka b,  Tün d e  Závod ni,  (Dep t .  of
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Zsolt  Illés,  Anit a  Tra u nin g er,  M á ri a  De ák  (Dep t .  of  N e u rology,  U nive r si ty  of
Pécs  M e dic al  Sc hool,  Pécs,  H u n g a ry);  Ga b riella  Katon a,  Ilon a  M ayer,
Zs uzs a n n a  Gy ri,  Zolt á n n é  Sz é pvölgyi  (Dep t .  of  N e u rology,  Uzsoki  S t .ő
H os pi t al,  Bud a p e s t ,  H u n g a ry); Zsolt  M ez ei, János n é  Virág  (Dep t .  of N e u rology,
U nive r si ty  of  De b r e c e n,  De b r ec e n,  H u n g a ry);  Gézá n é  Sz ke  (Dep t .  ofő
N e u rology,  Bács-Kiskun  Cou n ty  H o pi t al,  Kecsk e m é t,  H u n g a ry);  Is tvá n  De m e,
Zsolt  Gy rbí ró,  M ajor n é  M á r t a  N ovák  (De p t.  of N e u rology, M.  Kaposi H os pi t al,ő
Kaposvár,  H u n g a ry);  Zs uzs a n n a  N a gy,  Rózs a  Bá g er,  Pé t e r n é  Ba r ti  (Dep t .  of
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N e u rology,  L.  M a rk u sovszky  Hos pi t al,  Szo m b a t h ely,  H u n g a ry);  Botond  Cs e h,
Tibor  Kollár,  Is tvá n n é  Tósze gi,  Éva  Kubiczi  (Dep t .  of  N e u rology,  BAZ  Cou n ty
H os pi t al,  Miskolc,  H u n g a ry);  Pé t e r  Diósze g hy,  Zs uzs a  M a gyar,  Károlyné
H e n g s p e r g e r  (Dep t .  of  N e u rology,  A.  Jós a  Hos pit al,  Nyír e gyh áza ,  H u n g a ry);
E rzs é b e t  Bens e,  Judit  Kánya,  Iván n é  Ildikó  Si mo n  (Dep t .  of  N e u rology,  Gy.
Kenézy  H os pi t al,  Deb r e c e n,  H u n g a ry);  Andr ás  Gus eo,  János n é  Bod a,
S á ros din é  M á r t a  Ho rvá t h  (Dep t .  of  N e u rology,  S t .  Györ gy  Hos pit al,
Sz ék e sfe h é rvár,  H u n g a ry);  Attila  Cs á nyi,  Gábo r  Ru m,  Lugosin é  E rika  H u szá r
(Dep t .  of  N e u rology,  A.  Pe tz  Cou n ty  H os pi t al,  Gy r,  H u n g a ry);  Ga b riellaő
Moln ár,  Gizella  Sza bó n é  Dud ás  (Dep t .  of  N e u rology,  Tolna  Cou n ty  H os pi t al,
Sz eksz á r d ,  H u n g a ry);  Ágne s  Köves,  Gyöngyi  Györök,  Kissn é  Gizella  Ba r tos
(Dep t .  of  N e u rology,  Zs.  Bajcsy  Hos pi t al,  Bud a p e s t ,  H u n g a ry);  M á ri a  S á to ri,
Miklós  H e r n á di,  M á ria  Bud avá ri  (Dep t .  of  N e u rology,  K.  Vasza ry  Hos pi t al,
Esz t e r go m,  H u n g a ry);  Adrie n  Jóri  (Dep t .  of  N e u rology,  S t .  Is tvá n  H os pi t al,
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 Centers No. of
patients
1. Dept. of Neurol., F. Jahn Hosp. of South-Pest, Budapest, Hungary 48
2. Dept. of Neurol., Hungarian Military Hosp., Budapest, Hungary 3
3. Dept. of Neurol., St. István Hosp., Budapest, Hungary 4
4. Dept. of Neurol., Univ. of Debrecen, Debrecen, Hungary 25
5. Dept. of Neurol., Gy. Kenézy Hosp., Debrecen, Hungary 18
6. Dept. of Neurol., A. Petz County Hosp., Győr, Hungary 11
7. Dept. of Neurol., M. Kaposi Hosp., Kaposvár, Hungary 24
8. Dept. of Neurol., Bács-Kiskun County Hosp., Kecskemét, Hungary 25
9. Dept. of Neurol., BAZ County Hosp., Miskolc, Hungary 21
10. Dept. of Neurol., A. Jósa Hosp., Nyíregyháza, Hungary 19
11. Dept. of Neurol., Univ. of Pécs Med. School, Pécs, Hungary 40
12. Dept. of Neurol., Univ. of Szeged, Szeged, Hungary 74
13. Dept. of Neurol., Tolna County Hosp., Szekszárd, Hungary 9
14. Dept. of Neurol., St. György Hosp., Székesfehérvár, Hungary 16
15. Dept. of Neurol., G. Hetényi County Hosp., Szolnok, Hungary 18
16. Dept. of Neurol., L. Markusovszky Hosp., Szombathely, Hungary 22
17. Dept. of Neurol., K. Vaszary Hosp., Esztergom, Hungary 6
18. Dept. of Neurol., Uzsoki St. Hosp., Budapest, Hungary 38
19. Dept. of Neurol., Zs. Bajcsy Hosp., Budapest, Hungary 7









B Std. error Beta t Sig.
(Constant) 18.184 0.306  59.46 0.0001
EDSS -0.394 0.108 -0.155 -3.654 0.0001
Cognitive fatigue 0.057 0.029 0.152 1.947 0.052
Physical fatigue 0.032 0.033 0.094 0.996 0.320
Social fatigue -0.148 0.023 -0.785 -6.329 0.0001
Depression -1.742 0.478 -0.152 -3.643 0.0001
3 0
a Dependent variable: overall quality of life scale (N=349, R2=0.519)








B Std. error Beta t Sig.
No depression (Constant) 18.287 0.312  58.698 0.0001
EDSS -0.436 0.114 -0.186 -3.843 0.0001
Cognitive fatigue 0.058 0.031 0.157 1.875 0.062
Physical fatigue 0.023 0.034 0.069 0.661 0.509
Social fatigue -0.143 0.025 -0.768 -5.780 0.0001
Depression (Constant) 14.996 2.238 6.702 0.0001
EDSS -0.102 0.384 -0.046 -0.264 0.793
Cognitive fatigue 0.05 0.094 0.133 0.529 0.600
Physical fatigue 0.115 0.116 0.275 0.998 0.325
Social fatigue -0.177 0.081 -0.707 -2.200 0.034
a Dependent variable: overall quality of life scale  (N=305 and 44, R 2=0.448
and 0.170, respectively)
Table V.  Predictors of the overall  quality of life scale among




B Std. error Beta t Sig.
(Constant) 85.468 2.060  41.499 0.0001
Depression -10.716 3.389 -0.142 -3.162 0.002
EDSS 1.344 0.744 0.082 1.806 0.072
Cognitive fatigue -27.332 2.988 -0.55 -9.147 0.0001
Physical fatigue -2.642 3.693 -0.051 -0.715 0.475
Social fatigue -6.473 3.891 -0.13 -1.663 0.097
a Dependent variable: cognitive function scale % (N=276, R2=0.527)





B Std. error Beta t Sig.
(Constant) 91.62 3.077  29.774 0.0001
Depression
-16.605 5.130 -0.182 -3.237 0.001
EDSS -1.705 1.121 -0.086 -1.521 0.129
Cognitive fatigue -14.892 4.468 -0.249 -3.333 0.001
Physical fatigue 0.511 5.503 0.008 0.093 0.926
Social fatigue -11.049 5.799 -0.185 -1.905 0.058
a Dependent variable: sexual function scale % (N=271, R2=0.273 )
Table VII. Predictors of the sexual quality of life by linear regression
